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Abstract:

Various and disparate technical disciplines have identified a growing need for tools to predict human
thermal and thermoregulatory responses to environmental heating and cooling and other thermal challenges
such as anesthesia and non-ionizing radiation. In this contribution, a dynamic simulation model is presented
and used to predict human thermophysiological and perceptual responses for different applications and
situations. The multi-segmental, multi-layered mathematical model predicts body temperatures,
thermoregulatory responses, and components of the environmental heat exchange in cold, moderate, as
well as hot stress conditions. The incorporated comfort model uses physiological states of the human body
to predict thermal sensation responses to steady state and transient conditions. Different validation studies
involving climate-chamber physiological and thermal comfort experiments, exposures to uncontrolled
outdoor weather conditions, extreme climatic and radiation asymmetry scenarios revealed the model to
predict physiological and perceptual responses typically within the standard deviation of the experimental
observations. Applications of the model in biometeorology, clothing research, the car industry, clinical and
safety applications are presented and discussed.

Resource Description

Exposure :  

weather or climate related pathway by which climate change affects health

 Temperature

Temperature: Extreme Cold, Extreme Heat, Fluctuations

Geographic Feature:  

resource focuses on specific type of geography

 None or Unspecified

Geographic Location:  

resource focuses on specific location

 Global or Unspecified

Health Impact:  

specification of health effect or disease related to climate change exposure
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 General Health Impact, Injury, Other Health Impact

Other Health Impact: heat stress

Model/Methodology:  

type of model used or methodology development is a focus of resource

 Methodology

Resource Type:  

format or standard characteristic of resource

 Research Article, Research Article, Review

Timescale:  

time period studied

 Time Scale Unspecified
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